Polysaccharide-coated oil droplets in oil-in-water emulsions as targetable carriers for lipophilic drugs.
Surface of oil droplets in an oil-in-water (o/w) emulsion were coated with naturally occurring polysaccharides (such as mannan, amylopectin, and pullulan) which were, in part, bearing a cholesterol moiety. The mean size of the colloidal droplets was not altered much, even by coating with the polysaccharide derivatives, while the surface charge of the droplet decreased upon coating. Mannan and amylopectin derivative-coated droplets aggregated upon addition of Concanavalin A. These observations suggest that the terminal sugar moiety of the specific polysaccharides on the surface of colloidal droplets can be recognized by lectin. After intravenous injection of the emulsions into guinea pigs, kinetics of the blood clearance and the tissue distribution of the polysaccharide-coated oil droplets, which contain [14C]coenzyme Q10 as the marker, were investigated. In the initial rapid phase of blood clearance of the radioactivity, the polysaccharide-coated droplets were cleared from the blood stream slower than the uncoated ones. The lung uptake of the mannan derivative-coated droplet emulsion at 30 min after intravenous injection was approximately 15 times higher than that of the conventional emulsion without the polysaccharide coat.